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METHOD FOR THE INHIBITION OF ATROPHY OR FOR TREATMENT 
OR PREVENTION OF ATROPHY-RELATED SYMPTOMS IN WOMEN 

FIELD OF THE INVENTION 

5 

This invention relates to a method for the inhibition of skin atrophy, epithelial 
or mucosal atrophy in women, especially women during or after the 
menopause. The invention also concerns prevention or treatment of atrophy- 
related symptoms in women, especially women during or after menopause. 

10 

BACKGROUND OF THE INVENTION 

The publications and other materials used herein to illuminate the background 
of the invention, and in particular, cases to provide additional details 
1 5 respecting the practice, are incorporated by reference. 

During and after menopause, elderly women commonly develop symptoms 
which are due to estrogen deficiency. These symptoms include hot flashes, 
sweating, insomnia, depression, vaginal dryness, urinary incontinence, 

20 nausea, pain, osteoporosis, coronary heart disease, breast tenderness, oedema, 
fatigue, decreased sexual activity, as well as subsequent psychosocial 
problems (Payer, 1990; Rekers, 1990). In addition, estrogens are suggested to 
have neuroprotective effects. Thus, declining estrogen concentrations may 
negatively affect the mental activities of aging women (Schneider & Finch, 

25 1997; Wickelgren, 1997). Estradiol is known to be excellent in the treatment 
of climacteric symptoms, and its use in the treatment of these symptoms is 
rapidly increasing. However, estrogens cause an increased risk of endometrial 
and breast cancers. It is possible to decrease the carcinogenicity of 
endometrial cancer by sequential progestin administration, but the risk of 

30 breast cancer is not diminished by progestins. The carcinogenicity risk limits 
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the length of estrogen replacement therapy, although it would be very useful 
to continue the therapy long term, due to the protective effects of estrogens in 
the bone, in the cardiovascular system, in the central nervous system, and for 
urinary symptoms. 

5 

"SERM"s (selective estrogen receptor modulators) have both estrogen-like 
and antiestrogenic properties (Kauffinan & Bryant, 1995). The effects may be 
tissue-specific as in the case of tamoxifen and toremifene which have 
estrogen-like effects in the bone, partial estrogen-like effect in the uterus and 

10 liver, and pure antiestrogenic effect in breast cancer. Raloxifene and 
droloxifen are similar to tamoxifen and toremifene, except that their 
antiestrogenic properties dominate. Based on the published information, all 
SERMs are more likely to cause menopausal symptoms than to prevent them. 
They have, however, other important benefits in elderly women: they 

15 decrease total and LDL cholesterol, thus deminishing the risk of 

cardiovascular diseases, and they may prevent osteoporosis and inhibit breast 
cancer growth in postmenopausal women. There are also almost pure 
antiestrogens under development. They are mainly aimed at the treatment of 
breast cancer (Wakeling & Bowler, 1988). 

20 

The compound (deaminohydroxy)toremifene, which also is known under the 
code FC-1271a or the generic name ospemifene, has relatively weak 
estrogenic and antiestrogenic effects in the classical hormonal tests (Kangas, 
1990). It has antiosteoporosis actions and it decreases total and LDL 
25 cholesterol levels in both experimental models and in human volunteers 

(International patent publications WO 96/07402 and WO 97/32574). It also 
: has antitumor activity in an early stage of breast capcer development in an 
animal breast cancer model. Ospemifene is the first SERM which has been 
shown to have beneficial effects in climacteric syndromes in healthy women. 



30 
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The European patent application EP 664124 Al suggests the use of raloxifene 
or related compounds for the inhibition of skin atrophy or vaginal atrophy, 
especially in postmenopausal women. 

5 SUMMARY OF THE INVENTION 

According to one aspect, this invention concerns a method for inhibition of 
skin atrophy, or epithelial or mucosal atrophy in women, said method 
comprising administering to the woman an effective amount of the compound 
10 of formula (I) 



or a geometric isomer, a stereoisomer, a pharmaceuticaily acceptable salt, an 
ester thereof or a metabolite thereof. 

According to another aspect, this invention concerns a method for treatment 
20 or prevention of symptoms related to skin atrophy, or to epithelial or mucosal 
atrophy in women, said method comprising administering to the woman an 
effective amount of the compound of formula (I) 




OH 



CI 



(i) 



15 
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CI 



(I) 



or a geometric isomer, a stereoisomer, a pharmaceutically acceptable salt, an 
ester thereof or a metabolite thereof. 



BRIEF DESCRIPTION OF THE DRAWINGS 

Figures 1 A to ID show changes (from start to 12 weeks' treatment) in the 
karyopyknosis index for superficial cells of the vaginal epiteiium for the 
individuals treated daily with 30 mg ospemifene, i.e. FC-1271a (1A), 60 mg 
FC-1271a (IB), 90 mg FC-1271a (1C), and 60 mg raloxifene (ID). 



DETAILED DESCRIPTION OF THE INVENTION 



The methods according to this invention are particularly useful for women 
during or after the menopause. However, the methods according to this 
invention is not restricted to women in this age group. 

This invention relates particularly to the use of the estrogen receptor 
modulator ospemifene in women during or after the menopause. Ospemifene 
is the Z-isomer of the compound of formula (I) and it is one of the main 
metabolites of toremifene, is known to be an estrogen agonist and antagonist 
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(Kangas, 1990; International patent publications WO 96/07402 and WO 
97/32574). 

The term "metabolite" shall be understood to cover any 
5 (deaminohydroxy)toremifene metabolite already discovered or to be 

discovered. As examples of such metabolites can be mentioned the oxidation 
metabolites mentioned in Kangas (1990) on page 9 (TORE VI, TORE VII, 
TORE XVHI, TORE VIE, TORE XIII), especially TORE VI and TORE 
XVIII, and other metabolites of the compound. 

10 

The wording "inhibition of skin atrophy or epithelial atrophy or mucosal 
atrophy" is not limited to complete inhibition of said conditions. It shall be 
understood to include also essential alleviation of such conditions. 

15 The use of mixtures of isomers of compound (I) shall also be included in this 
invention. 

A particular form of atrophy to be inhibited is urogenital atrophy. Symptoms 
related to urogenital atrophy can be divided in two subgroups: urinary 
20 symptoms and vaginal symptoms. 

As examples of urinary symptoms can be mentioned mi duration disorders, 
dysuria, hematuria, urinary frequency, sensation of urgency, urinary tract 
infections, urinary tract inflammation, nocturia, urinary incontinence, urge 
25 incontinence and involuntary urinary leakage. 

As examples of vaginal symptoms can be mentioned irritation, itching, 
burning, maladorous discharge, infection, leukorrhea, vulvar pruritus, feeling 
of pressure and postcoital bleeding. 

30 
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The effect of atrophy of the skin is cosmetic, but can also be associated with 
pathological conditions such as decreased ability of the skin to undergo 
wound healing. Atrophy or aging of skin appears as change of smoothness 
and texture causing roughness in look and feel on the outer surface of the 
skin, change of elasticity of the skin effecting the mechanical properties of 
the skin, and changes in skin pigmentation. Skin aging in postmenopausal 
women can also be measured as decrease in the mitotic rate of keratinocytes, 
changes in dermal thickness and decrease in glucosaminoglucans and soluble 
collagen which are linked to the moisture content of the skin. 

The new and surprising effect of ospemifene was found in a clinical study. In 
this study, raloxifene (60 mg/day) or ospemifene at different doses were 
given to elderly female volunteers for a period of 3 months. At the dose levels 
of 30, 60 and 90 mg of ospemifene daily, a significant decrease in vaginal 
atrophy was observed. These properties are new and unique among the 
known selective estrogen receptor modulators (SERMs) and indicate that 
ospemifene at the doses from 25 mg to slightly lower than 100 mg daily, 
particularly 30 to 90 mg daily, can be successfully used to alleviate symptoms 
derived from atrophy, especially urogenital atrophy in women during or after 
the menopause. Furthermore, ospemifene has a superior profile of estrogenic 
and antiestrogenic effects when compared to any known antiestrogen or 
SERM compound. 

The compound (I) can according to this invention be administered by various 
routes such as oral, topical, transdermal, intravaginal or subcutaneous routes, 
of which oral or transdermal administration routes are the most preferable. 



Suitable preparation forms include for example tablets, capsules, granules, 
powders, suspensions, syrups and transdermal formulations, ointments, 
creams, or gels. Also subcutaneous implants may be useful for prolonged use. 
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For vaginal local delivery vaginal creams, gels, vagitories, vaginal tablets, 
pessaries or vaginal rings are preferred. 

EXPERIMENTS 

r 

5 

A clinical phase I-II study was carried out to study the effects of ospemifene 
on endometrial thickness, endometrial pathology, (biopsy taken by curettage 
as described by Vuopala et al, 1982) and cervical smear in healthy 
postmenopausal female volunteers in the age range 55 to 69 years. 

10 Tolerability and pharmacokinetics were also assessed. Raloxifene (60 mg 

daily) was used as reference. Ospemifene was given perorally at the doses of 
30, 60 and 90 mg daily. There were 29 volunteers at each dose level, as well 
as in the raloxifene group. Ospemifene was administered in gelatine capsules 
containing either 30, 60 or 90 mg of ospemifene. The thickness of the 

1 5 endometrium was evaluated by ultrasonography using a Hitachi EUB-405 
instrument. The vaginal epithelium was assessed by karyopj'knosis index 
which is a well known assessment method among the skilled persons. In this 
method, the vaginal fraction of the cervical smears is estimated as the 
percentage of the number of cells from different layers: the parabasal cell 

20 layer; the intermediate cell layer; and the superficial cell layer. Estrogenicity 
is seen by a shift towards superficial cell fraction. In postmenopausal women 
this fraction usually is close to zero and estradiol treatment increases the 
fraction close to 100. Samples were taken before and after the treatment (at 3 
months). 

25 

Assessment of the vaginal estrogenic effect of ospemifene 

Table 1 below shows the change in maturity index for parabasal cells (MI 1) 
and maturity index for superficial cells (MI 3), after 3 months' administration 
30 of varying doses of ospemifene or raloxifene. 
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Table 1. Change in maturity index for parabasal cells (MI 1) and maturity 
index for superficial cells (MI 3), after 3 months' administration of varying 
doses of ospemifene or raloxifene. (MI 1: index 100 no estrogenicity; index 0 
full estrogen, and MI 3: index 100 full estrogen; index 0 no estrogenicity). 



Compound 
and dose 


MI 1 
mean 


MI 1 
Sd 


MI 3 
mean 


MI 3 
sd 


Ospemifene, 
30 mg, 
(n=21) 


-40 


42 


+12.4 


13.6 


Ospemifene, 
60 mg, 
(n=20) 


-26 


39 


+5.5 


13.4 


Ospemifene, 
90 mg, 
(n=22) 


-48 


44 


+12.5 


14.0 


Raloxifene, 
60 mg, 
(n=19) 


-2 


34 


-0.3 


4.1 



In Figures 1A to ID there are shown changes (from start to 12 weeks' 
treatment) in the karyopyknosis index for superficial cells of the vaginal 
epithelium for the individuals treated daily with 30 mg ospemifene (1A), 60 
mg ospemifene (IB), 90 mg ospemifene (1C), and 60 mg raloxifene (ID). In 
the Figures, the code FC-1271a is used instead of the generic name 
ospemifene. 
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Cervical smear assessments indicate that no one in the raloxifene group (Fig. 
ID) had a significant change from baseline to post-treatment in the 
karyopyknosis index for superficial cells. Most of the individuals in the 
ospemifene groups had slight increases in the index, but in rest of the 
subjects the estrogenic effect was very weak, if measurable at all. In all cases 
the increase was small (< 40 except for one case which was 45 in the 90 mg 
group) when compared to estradiol which is known to increase the index 
virtually by 100. A weak but statistically significant estrogenic effect in the 
cervical smear was therefore documented. No pathological changes were seen 
in any sample. 

Assessment of the endometrial estrogenic effect of ospemifene 

Ospemifene had a weak estrogenic effect on endometrial histology. This 
effect is clearly weaker than that seen with estrogen replacement therapy. 
There were no malignant findings in the endometrium. The thickness of the 
endometrium as assessed by ultrasonography showed only a minor, 
statistically not significant, increase in the thickness (average 0.2 mm, 0.5 
mm and 0.5 mm) at the dose levels of 30, 60 and 90 mg, respectively. The 
measured values were always smaller than 8 mm, which is considered to be a 
thickness which is indicative for a physiologically significant estrogenicity of 
SERMs like tamoxifen (Hann et al, 1997; Lahti et al, 1993). 

Effect on urogenital atrophy and symptoms related thereto 

In the clinical phase I and II studies, 241 posmenopausal women have been 
treated with ospemifene. 77 were treated with 25-30 mg, 78 with 50-60 mg, 
78 with 90-100 mg and 8 with 200 mg daily dose of ospemifene. In the 
control groups, 47 were treated with placebo and 29 with raloxifene. Some of 
the subjects reported spontaneously alleviation of the symptoms associated 
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with urogenital atrophy. The symptoms include both vaginal and urinary 
symptoms such as vaginal discomfort with irritation, itching, burning, 
smarting, postcoital bleeding, vulvar itching and/or malodorous discharge and 
leukorrhea. The urinary symptoms alleviated in individual cases include 
5 urinary incontinence, recurrent urinary tract infections, micturition disorders, 
urinary frequency, nocturia, sensation of urgency, urge incontinence and 
involuntary urinary leakage. Also, the clinicians reported cases where signs 
of urogenital atrophy, such as vaginal pallor, petechiae, friability, vaginal 
mucosa atrophy and ulceration were alleviated by ospemifene. 

10 

Based on the present data, the optimal clinical dose is expected to be higher 
than 25 mg daily and lower than 100 mg daily. A particularly preferable daily 
dose is found in the range 30 to 90 mg. At the higher doses (100 and 200 mg 
daily), ospemifene shows properties more similar to those of tamoxifen and 

15 toremifene. Ospemifene is an especially valuable drug because it has an 
excellent tolerability. In addition, ospemifene decreases total and LDL 
cholesterol, increases HDL cholesterol, and prevents osteoporosis and early 
stage breast cancer. The present invention suggests that ospemifene and other 
compounds of formula (I) can be also used during menopause as hormone 

20 replacement therapy instead of estrogens, which are known to increase the 
risk of breast and endometrium cancers. 

It will be appreciated that the methods of the present invention can be 
incorporated in the form of a variety of embodiments, only a few of which are 
25 disclosed herein. It will be apparent for the expert skilled in the field that 
other embodiments exist and do not depart from the spirit of the invention. 
Thus, the described embodiments are illustrative and should not be construed 
as restrictive. 
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CLAIMS 



1. A method for inhibition of skin atrophy, or epithelial or mucosal atrophy in 
women, said method comprising administering to the woman an effective 
amount of the compound of formula (I) 



or a geometric isomer, a stereoisomer, a pharmaceutically acceptable salt an 
ester thereof or a metabolite thereof. 

2. The method according to claim 1 wherein compound (I) is ospemifene. 

3. The method according to claim 1 or 2 wherein the atrophy is urogenital 
atrophy. 

4. A method for treatment or prevention of symptoms related to skin atrophy, 
or to epithelial or mucosal atrophy in women, said method comprising 
administering to the woman an effective amount of the compound of formula 




ci 



(I) 



(I) 
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ci 



(I) 



5 or a geometric isomer, a stereoisomer, a pharmaceutical^ acceptable salt, an 
ester thereof or a metabolite thereof. 

5. The method according to claim 4 wherein compound (I) is ospemifene. 

10 6. The method according to claim 1 wherein the atrophy is urogenital 
atrophy. 

1. The method according to claim 6 wherein the symptoms are urinary 
symptoms. 

15 

8. The method according to claim 7 wherein the urinary symptoms are 
micturation disorders, dysuria, hematuria, urinary frequency, sensation of 
urgency, urinary tract infections, urinary tract inflammation, nocturia, urinary 
incontinence, urge incontinence or involuntary urinary leakage. 

20 



9. The method according to claim 6 wherein the symptoms are vaginal 
symptoms. 
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10. The method according to claim 9 wherein the vaginal symptoms are 
irritation, itching, burning, maladorous discharge, infection, leukorrhea, 
vulvar pruritus, feeling of pressure or postcoital bleeding. 

5 11. The method according to claims 1 or 4 wherein compound (I), its isomer, 
salt or ester is administered orally, topically, transdermal^ intravaginally or 
subcutaneously. 

12. Use of the compound of formula (I) 

10 



or a geometric isomer, a stereoisomer, a pharmaceutically acceptable salt, an 
ester thereof or a metabolite thereof for the manufacture of a pharmaceutical 
composition for inhibition of skin atrophy, or epithelial or mucosal atrophy in 
women. 

20 

13. The use according to claim 12 wherein compound (I) is ospemifene. 

14. The use according to claim 12 or 13 wherein the atrophy is urogenital 




OH 



ci 



a) 



atrophy. 



25 
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15. Use of the compound of formula (I) 




CI 

5 

(0 

or a geometric isomer, a stereoisomer, a pharmaceutically acceptable salt, an 
ester thereof or a metabolite thereof for the manufacture of a pharmaceutical 
10 composition for treatment or prevention of symptoms related to skin atrophy, 
or to epithelial or mucosal atrophy in women. 

16. The use according to claim 15 wherein compound (I) is ospemifene. 
15 17. The use according to claim 12 wherein the atrophy is urogenital atrophy. 



18. The use according to claim 17 wherein the symptoms are urinary 
symptoms. 

20 19. The use according to claim 18 wherein the urinary symptoms are 

micturation disorders, dysuria, hematuria, urinary frequency, sensation of 
urgency, urinary tract infections, urinary tract inflammation, nocturia, urinary 
incontinence, urge incontinence or involuntary urinary leakage. 
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20. The use according to claim 17 wherein the symptoms are vaginal 
symptoms. 

21. The use according to claim 20 wherein the vaginal symptoms are 

5 irritation, itching, burning, maladorous discharge, infection, leukorrhea, 
vulvar pruritus, feeling of pressure or postcoital bleeding. 

22. The use according to claims 12 or 15 wherein compound (I), its isomer, 
salt or ester is administered orally, topically, transdermally, intravaginally or 

10 subcutaneously. 
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